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Feed additives 
for beef cattle 
Homer B. Sewell, Animal Sciences Department, 
College of Agriculture 
A number of feed additives increase the performance 
of beef cattle. Wise use of feed additives is necessary 
to get top performance of beef cattle fed growing and 
finishing rations. 
There are restrictions on the use of most feed 
additives. Some must be withdrawn from the ration a 
certain number of days before the animal is slaugh-
tered. Many feed additives are not approved by the 
Food and Drug Administration (FDA) for feeding to 
breeding animals. Some are restricted to cattle being 
fed for slaughter. There are additives that reduce 
liver abscesses, a problem with cattle fed high grain 
rations . Others aid in the control of founder, feedlot 
bloat, legume bloat, foot rot, parasites and other 
disorders of cattle. 
MGA 
Melengestrol acetate (MGA) is approved by the FDA 
for use in dry and liquid supplements fed to heifers 
in the feedlot or on pasture. It is sold by TUCO, 
Division of the Upjohn Company, Kalamazoo, Mich-
igan. MGA is a synthetic hormone similar in structure 
and activity to progesterone, the natural pregnancy 
hormone. 
MGA improves rate of gain and feed use and 
suppresses heat in heifers. In 40 feedlot trials with 
heifers, MGA showed an increase of 10.3 percent for 
average daily gain and 6.5 percent for feed conver-
sion. There was no significant change in carcass 
quality in heifers fed MGA. 
MGA is approved for feeding at a level of 0.25 to 
0.50 milligram a head daily. Levels in this range have 
given similar responses for feedlot heifers. Side ef-
fects are not a problem. A 48-hour withdrawal be-
fore slaughter is required. If the withdrawal is longer 
than 72 hours, some of the heifers will come in 
heat, and the excitement may cause a loss in weight. 
So you should carefully control the withdrawal per-
iod. 
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Feed additives require careful use to get top performance in 
beef cattle. 
Heifers fed MGA on pasture have a similar per-
centage increase in daily gain as those fed MGA in 
dry lot. However, feeding 0.4 to 0.5 milligram per 
head daily to heifers on pasture showed more im-
provement in daily gain than feeding lesser amounts. 
This may be because intake of the supplement by 
cattle on pasture is not uniform. Feeding a higher 
level ensured that each animal received an effective 
amount of the MGA. 
Feedlot and pasture results indicate that heifers 
fed 0.4 milligram or more will have almost total heat 
suppression. Those fed 0.25 to 0.30 milligram per 
head daily will have an occasional incidence of heat. 
MGA is not effective for steers, spayed heifers or 
pregnant heifers. 
lnophores 
Rumensin and Bovatec are inophores cleared for use 
in cattle feeds. Inophores are polyether antibiotics 
that transport ions across biological membranes. The 
ionophores can transport cations (positively charged 
ions) into cells. Or they can transport either protons 
(negatively charged ions) or other cations out of cells. 
This action is associated with their effect on rumen 
microorganisms and other biological systems. 
Monensin and lasalocid are the active ingredients 
in Rumensin and Bovatec, respectively. At least 75 of 
these ionophores have been discovered since lasalo-
cid was first discovered in 1951. Monensin and lasalocid 
were first used to control coccidiosis in poultry. Other 
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ionophores are being tested for 'their value in cattle 
rations. 
These two ionophores improve the efficiency of 
rumen fermentation by increasing the propionate-to-
acetate ratio. This reduces the energy losses associat-
ed with volatile fatty acid production in the rumen. 
Researchers think that less protein degradation in the 
rumen and other effects are involved in the favorable 
response with monensin and lasalocid in beef cattle 
rations. 
Rumensin and Bovatec improve the feed efficien-
cy of cattle fed high grain or high roughage rations. 
Both increase the rate-of-gain of cattle fed high 
roughage rations and to a lesser extent cattle fed high 
grain rations . Rumensin usually reduces the feed 
intake of cattle full-fed high grain rations to the 
extent that little increase in rate of gain occurs. Both 
ionophores reduce grain bloat and legume bloat and 
give some coccidiosis control at the level fed to beef 
cattle. However, the clearances for Rumensin and 
Bovatec make no claims for bloat or coccidiosis control. 
No withdrawal period before slaughter is necessary 
with Rumensin or Bovatec. 
Rumensin 
Rumensin is marketed by Elanco Products Company, 
a Division of Eli Lilly and Company, Indianapolis, 
Indiana. Rumensin has improved the feed efficiency 
of cattle fed high energy rations by 7 to 10 percent but 
with little improvement in daily gain. It has a general 
claim for feed efficiency improvement when fed at 5 
to 30 grams per ton of complete air-dry feed . 
Feed intake is reduced when cattle first receive 
monensin. Cattle are usually started with 10 grams 
per ton, and after one to two weeks it is increased to 
20 to 30 gram& per ton of ration . Cattle eating 20 
pounds of feed would receive 300 milligrams per 
head per day if the ration contained 30 grams per ton. 
Rumensin is cleared for feeding to feedlot cattle at 
not less than 100 milligrams or more than 360 milli-
gram per head daily. Feeding at the 20 grams per ton 
level has given about 90 percent the feed efficiency 
improvement of the 30-gram level. 
Cattle fed high roughage rations have had both 
rate of gain and feed efficiency improvement when 
fed Rumensin. 
Rumensin in the ration of a 700-pound steer 
would increase net profit by $15 if he gained 400 
pounds, feed costs were 55¢ per pound of gain and 
Rumensin cost $2.60 for a 140-day period (400 lbs. x 
$.55 X 8% = $17.60; $17.60 - $2.60 = $15). 
Rumensin has a clearance for increased rate of 
gain for cattle over 400 pounds on pasture when they 
are fed 50 to 200 milligrams per head per day of 
Rumensin, contained in not less than 1 pound of 
supplement. Cattle should receive no more than 100 
milligrams of Rumensin per head daily for the first 
five days . After this adjustment period, the recom-
mended level is 200 milligrams of Rumensin per head 
per day. It has recently been cleared to be fed on 
alternate days to cattle on pasture at the recom-
mended 400 milligrams-per-head level. Rumensin 
has increased the daily gain of cattle on pasture by 
about 0.2 pound (16 .3 percent) . 
With Rumensin, less salt is required in supple-
ments to control free-choice intake by cattle . The salt 
required to hold intake of a corn-soybean meal sup-
plement to 1 pound daily has varied from 12 to 33 
percent. 
Rumensin has been cleared for feeding to replace-
ment beef and dairy heifers. Heifers grew about 20 
percent faster when fed 150 to 200 milligrams of 
Rumensin per head daily. 
Rumensin can be added to liquid supplements 
under certain conditions. It also has clearance for 
feeding with the antibiotic tylosin to feedlot cattle. 
Tylan (tylosin) is approved at 10 grams per ton for 
reduction of liver abscesses when fed with monensin 
at 10 to 30 grams per ton for improvement of feed 
efficiency. 
Rumensin is not approved for use with dairy cows 
or beef cows. 
Rumensin is more toxic to horses and swine than 
cattle. Horses and swine should not have access to 
cattle rations containing Rumensin. 
Improvement in performance from Rumensin and 
growth implants is additive. Use of both simulta-
neously will give a greater increase in performance 
than when either is used alone. 
Bovatec 
Bovatec is marketed by Hoffman-LaRoche, Inc., 
Nutley, New Jersey. Presently, Bovatec is cleared for 
use in feedlot cattle under two claims. 
The first claim is that it improves both rate and 
efficiency of weight gain of feedlot cattle when fed at 
the rate of 20 to 30 grams per ton of total air dry 
ration. In addition, cattle are to be fed not less than 
250 milligrams nor more than 360 milligrams per head 
per day of Bovatec. 
The second claim is to improve feed efficiency in 
feedlot cattle when Bovatec is fed continuously at a 
rate of not less than 10 grams nor more than 30 grams 
per ton of ration (90 percent dry matter). The ration is 
to provide not less than 100 milligrams nor more than 
360 milligrams of Bovatec per head per day. 
Company literature reports a summary of 15 feed-
lot trials where Bovatec fed at 30 grams per ton of 
ration increased average daily gain 7.2 percent, re-
duced average daily feed intake by 3.3 percent and 
improved feed conversion by 9.7 percent. In another 
summary of seven feedlot trials at midwest experi-
ment stations, Bovatec fed at 30 grams per ton of 
ration increased average daily gain 6.0 percent, re-
duced feed intake 0.7 percent and improved feed 
conversion by 7.7 percent. 
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No antibiotic is cleared for feeding with Bovatec. 
It has not been approved for feeding to breeding 
animals or to cattle on pasture. Bovatec does have 
clearance for use in liquid supplements . 
Bovatec is less toxic than Rumensin for farm 
animals; however, it is not safe for horses. Bovatec 
does not reduce feed intake as much as Rumensin 
when cattle are exposed to it. Kansas trials indicated 
that Bovatec helps reduce feedlot bloat in cattle. 
Antibiotics 
An antibiotic is a compound that inhibits the growth 
of other organisms. Antibiotics that are added to 
cattle feeds to be fed on a continuous basis include 
chlortetracycline (Aureomycin), oxytetracycline (Ter-
ramycin), bacitracin, tylosin (Tylan), and others. 
Levels for continuous feeding of antibiotics in the 
ration of feedlot cattle vary from 35 to 100 grams per 
head daily. High levels of antibiotics, varying from 
250 milligrams to 1 gram per head daily, are fed for 
periods ranging from three days to four weeks. 
The primary function of antibiotics is disease 
control, but they can have a secondary effect on the 
nutrition of farm animals. The way antibiotics act in 
feed is not fully understood . 
In addition to improving the general health of the 
animals, antibiotics may suppress harmful organisms 
in the digestive tract, and this action reduces competi-
tion for nutrients between these organisms and the 
host animal. Some of the beneficial effects may be 
caused by the healthier state of the mucosal lining of 
the digestive tract . This effect improves the absorp-
tion of nutrients and prevents the passage of harmful 
bacteria across the digestive tract wall (a cause of liver 
abscesses and other disorders of cattle) . 
Not all experiments have shown a response from 
including antibiotics in cattle rations, and the magni-
tude of response has varied widely. Benefits are 
usually greater when control animals have a low level 
of performance or during times of stress, such as 
after weaning, during shipping or when cattle are 
first started on feed. 
In a summary of numerous research trials, contin-
uous feeding of 70 to 100 milligrams of an antibiotic 
in the daily ration of feedlot cattle has given about 4 
percent faster growth and 3 percent improved feed 
conversion. Feeding high levels of antibiotic during 
the first weeks cattle are put on feed has often given 
as much as a 15 to 25 percent increase in performance 
for this period. Responses from antibiotics in the 
ration have been higher and more consistent with 
calves than with yearling cattle. 
In some recent trials, feeding 350 to 400 milli-
grams of aureomycin per head daily in salt-mineral 
mixtures to steers and heifers on summer pasture has 
increased average daily gain by 0.1 to 0.3 pound per 
head . 
Aureo-S-700 
Aureo-S-700, a product marketed by American Cyan-
amid Company, Princeton, New Jersey, is cleared for 
feeding at the level of 350 milligrams of Aureomycin 
( chlortetracycline) and 350 milligrams of Sulmet 
(sulfamethazine) per head daily for 28 days. A sum-
mary of 27 trials showed that this product increased 
rate of gain 23 percent and feed efficiency 19 percent 
for the first 28 days of the feeding period. 
Liver abscesses 
Cattle with acute liver abscesses have gained 3 to 5 
percent more slowly and 7 percent less efficiently 
than non-affected cattle . Liver abscesses are a prob-
lem with cattle fed high concentrate rations. Starting 
cattle on feed too quickly, changing rations abruptly, 
under or over feeding, low levels of roughage in a 
ration and other stresses can cause liver abscesses in 
feedlot cattle . 
Liver abscesses are related to ulcerative lesions of 
the rumen wall or acute rumenitis. Bacteria penetrate 
the rumen wall at these ulcer sites and are carried to 
the liver where they localize and produce abscesses. 
Antibiotics recommended for control of liver 
abscesses include bacitracin, tylosin, chlortetracycline 
and oxytetracycline. 
Intermittent feeding 
None of the antibiotics is cleared by FDA for feed-
ing with Bovatec to cattle. 
Rumensin has a combination clearance with Tylan 
(tylosin) for feedlot cattle. Rumensin is cleared at 10 
to 30 grams per ton for improvement for feed efficien-
cy with Tylan at 10 grams per ton, for reduction in the 
incidence of liver abscesses. 
Intermittent feeding of antibiotics for a short time 
at a high level while other additives are removed 
from the ration avoids clearance problems with the 
combined use of additives. In Nebraska studies, feed-
ing 1 gram of aureomycin per head daily for three out 
of 28 days or 350 to 400 milligrams per head daily for 
seven out of 28 days gave similar performance in-
crease and liver abscess control for feedlot cattle as 
did continuous feeding of 100 milligrams per head 
daily. 
Buffers 
Buffers are solutions containing both weak acids and 
their salts. They resist changes in pH (hydrogen ion 
concentration) when either acids or alkalis are added 
to them. Large quantities of organic acids are pro-
duced in the rumen by microbial fermentation. Saliva 
is the principal source of rumen-buffering agents. 
Buffering agents are most likely to be needed in the 
diet of beef cattle when they are fed high silage or 
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high concentrate diets . Silages are high in organic 
acids. High energy diets are digested quickly in the 
rumen and rapidly lower rumen pH. Also, saliva 
flow is decreased with high moisture and high energy, 
low roughage diets . 
Alkali compounds used as buffering agents in 
beef cattle diets include sodium bicarbonate, magne-
sium oxide, limestone and sodium bentonite. Lime-
stone is not highly soluble in the rumen and is 
considered to be a buffering agent in the small 
intestine rather than the rumen. 
The results with buffers in the diets of ruminants 
lack uniformity. Feed intake, daily gain and feed 
efficiency have been improved in some studies but 
not in others. 
Buffers are most likely to be useful in the ration of 
cattle when: 
• starting new cattle on feed; 
• feeding high grain-low roughage rations; 
• using corn silage, high moisture grain or wheat 
rations; 
• mixing rations poorly; or when 
• changing cattle from a high roughage to a high 
grain ration. 
Sodium bicarbonate is a commonly used buffering 
agent in cattle diets. It is fed at 0.75 to 1.5 percent of 
the dry matter ration or higher. This would be about 2 
to 4 ounces per head daily. A 450- to 650-pound calf 
fed a high corn silage or sorghum silage diet is 
usually given 3 to 4 ounces a day. 
Poloxalene 
Poloxalene is marketed by Smith Kline Animal Health 
Products, a Division of Smith Kline Corporation, 
under the trade name Bloat Guard. 
Poloxalene is approved by the FDA for the preven-
tion of legume bloat in cattle. No withdrawal period 
before slaughter is required. Poloxalene is a surface-
active agent that prevents bloat by reducing surface 
tension of rumen fluid which prevents the formation 
of stable froth or bubbles. 
Poloxalene is available in three forms: 
1. molasses blocks, 
2. granular form to be mixed with mineral or grain 
supplements, and 
3. liquid molasses supplements. 
Getting adequate intake per head daily can be a 
problem with cattle on pasture, especially with the 
molasses blocks or the granular form in dry supple-
ments. Follow feeding and management instructions 
given on the label. 
Poloxalene is not as effective for feedlot bloat as it 
is for frothy, legume bloat. Penicillin is effective for 
the control of pasture (legume) bloat when first 
administered. However, it soon loses its effectiveness 
under continuous feeding. Antibiotics have had limit-
ed success in controlling feedlot or pasture bloat. 
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